We have obtained a two-dimensional electron-solid phase diagram in the extreme magnetic quantum limit by studying the temperature dependence of the radiative recombination of electrons in a GaAs/AI, Ga&-, As heterojunction with holes bound to a 8 layer, 250 lt, away in the GaAs, of Be acceptors. The low-energy shoulder to the luminescence line, indicating the presence of the electron solid, is seen to disappear at a filling-factor-dependent critical temperature. 
The ratio of the widths of these two spectra then gives the relative thermal broadening which is assumed to be independent of field; (ii) at higher fields and lower temperatures, where the shoulder is present, the spectrum under consideration is compared with that at high temperature, but at the same field; (iii) the difference between these spectra, after the thermal broadening obtained above has been taken into account and the high-temperature line been scaled to match the low-temperature peak intensity, then gives the size of the low-energy shoulder. In order to enable comparison of different data sets the strength of the shoulder is expressed as a ratio of the shoulder intensity to the peak intensity of the main luminescence line.
This technique, although complicated, is nevertheless thorough: it involves a comparison of spectra taken at the same fields, eliminating concern about the change of line shape with field, and it also takes account of temperature effects by making the reasonable assumption that thermal broadening is independent of field. The typical temperature dependence of the shoulder intensity ratio, at a fixed field of 16.5 T, is shown in Fig. 2 . It can be seen that there is a transition at a critical temperature between a pronounced shoulder at lower temperatures, and a reduced one at higher temperatures. Such behavior is suggestive of the melting of the electron solid. It should be noted that we have used other analysis techniques, such as comparison with low-field spectra at the same temperature, and although we regard them as less suitable than the above method they still produce the same critical dependence of the shoulder intensity on temperature. This independence of the results on the exact method of analysis further reinforces our conclusions. In Fig. 1 
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The solid-phase critical temperature, which is taken to be the point at which the shoulder intensity falls to halfway between its value on either side of the transition shown in Fig. 2 , is plotted against the filling factor in Fig.   3 . It is found to decrease, falling below the lowest experimental temperature, at fractional filling factors, as seen qualitatively in the spectra of Fig. 1 . This variation in the shoulder intensity is indicative of the melting of the electron solid at fractional filling factors, and is consistent with the results of experiments mentioned in the introduction. ' ' Furthermore, this Figure 4 shows the ratio of the low-energy half-widths at 2 K to those at 4.25 K, both temperatures at which there is no low-energy shoulder. At low fields the ratio of linewidths is constant and just below one, as expected. However, above 9 T the lower-temperature line is seen to broaden with increasing field relative to that at higher temperature. We see a broadening of the main luminescence line at high fields which persists above the temperature at which the low-energy shoulder disappears. We attribute this effect to disorder-induced magnetic localization. Our results thus enable us to distinguish between an intrinsic effect (electron solidification) and one with extrinsic origin in the sample disorder (magnetic localization).
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